Effects of chronic ethanol administration on the activities and relative synthetic rates of myelin and synaptosomal plasma membrane-associated sialidase in the rat brain.
In an attempt to understand the possible mechanism of chronic ethanol-induced generation of asialoconjugates in the brain and consequent behavioral abnormalities, we have studied the effects of chronic ethanol feeding to rats on the plasma membrane sialidase status in the various subcellular fractions of the brain. We determined sialidase activity using 3H-monosialoganglioside (3H-GM3), 2'-(4-methylumbelliferyl)-alpha-D-N-acetylneuraminic acid (4-MU-NeuAC) substrates and Amplex Red (Sialidase) kit. We determined the plasma membrane sialidase protein by Western blot using the anti-plasma membrane sialidase. We also determined its relative synthetic rate (RSR) by the 60 min incorporation of intracranially infused [35S]-methionine (50 microCi/100 g) into immunoprecipitable plasma membrane sialidase. Chronic ethanol administration stimulated the sialidase activity in the total brain homogenate as well as the myelin and synaptosomal membrane fractions, respectively, in all the three experimental models. Chronic ethanol also increased the concentration of the rat brain plasma membrane sialidase protein relative to that of glyceraldehyde-3-phosphate dehydrogenase by 2.4-, 1.62- and 1.51-fold in the total brain homogenate, myelin and synaptosomal membrane fractions, respectively. These increases in plasma membrane sialidase activity and its protein content were due to concomitant increases in their relative synthetic rates by 115% (p < 0.01) and 72% (p < 0.01) in the myelin and synaptosomal membrane fractions, respectively. Thus, our studies clearly show that chronic ethanol induced deglycosylation of brain gangliosides is in part, due to specific up-regulation of plasma membrane sialidase in the myelin and synaptosomal membrane fractions of the brain. This increase in plasma membrane sialidase may be responsible for chronic-ethanol-induced physiological and neurological impairment in the brain, presumably due to deglycosylation of gangliosides that are essential for crucial cellular and metabolic activities.